This paper uses a pairwise approach to investigate the main factors that have been driving inflation differentials in the Gulf Cooperation Council (GCC) region for the past two decades. The results suggest that inflation differentials in the GCC are largely influenced by the oil cycle, mainly through the credit and fiscal channels. This implies that closer coordination of fiscal policies will be key for facilitating the closer integration of the GCC economies and ahead of the move to a monetary union. The results also indicate that after controlling for cyclical factors, convergence increased even during the recent oil boom. JEL Classification Numbers: C32, C33, E31, E50.
INTRODUCTION
Although inflation differentials between the Gulf Cooperation Council (GCC) countries have persisted for some time, they seemed to have tightened toward the end of the 1990's (Figures 1 and 2 ). 1 However, following the 2003 upsurge in oil prices, inflation rates in the region began to diverge once more, as fiscal policy became increasingly expansionary and contributed to rising domestic demand ( Figure 3 ). The increase in inflation differentials is surprising given the increased integration of these economies over the last three decades, a peg to a common currency (the U.S. dollar, or in Kuwait a basket that closely follows the U.S. dollar), flexible labor markets, and open capital accounts. Moreover, minimizing inflation differentials across the GCC is a key convergence criterion in the planned GCC monetary union. In this context, it is important to understand the factors influencing inflation differentials to facilitate the closer integration of the GCC economies and ahead of a move to a monetary union. This paper investigates the factors driving inflation differentials across the GCC countries, including the role of macroeconomic policy, structural factors and the role of inertia in influencing the speed of convergence over time. To this end, we follow Pesaran et al. (2009) and develop an econometric model based on pairwise inflation differentials in a panel setting. Our approach differs from the specifications generally considered in the literature, where the focus is on the inflation differential between each country in the monetary union and the union's average. One important feature of our approach is that it relaxes the assumption of a uniform response by all countries in the monetary union to macroeconomic shocks.
The results indicate that after controlling for cyclical factors, convergence has increased even during the recent oil boom. We find that inflation dynamics in the GCC are largely driven by the oil cycle, mainly through the credit and fiscal channels. Given this result, for the proposed monetary union to be successful, closer coordination of fiscal policies will be critical. Avoiding procyclical fiscal policy is a key challenge for the proposed monetary union and will require a strong medium-term framework to reduce the risk of overheating of the economy and avoid increased divergence of inflation rates.
The rest of the paper is set out as follows: Section II gives a brief review of the relevant literature. Section III covers the econometric model and methodology and explores the convergence properties of inflation differentials in the region. Section IV discusses the evolution of inflation differentials as well as their most important determinants. In Section V, the role of a number of macroeconomic variables in determining inflation differentials for the GCC countries is investigated using both monthly and annual data. Finally, Section VI provides some policy recommendations and offers concluding remarks. Notes: Authors' calculations; f or sources see Table 2 . Notes: Authors' calculations; f or sources see Table 2 . 10 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 Pairwise NEER growth differentials
II. LITERATURE REVIEW
Since the launch of the Euro in 1999, a growing empirical literature on inflation differentials in the European Monetary Union (EMU) emerged, see Andersson et al. (2009) for a recent survey. Honohan and Lane (2003) were among the first to look at the determinants of inflation differentials in the euro area, arguing that nominal effective exchange rate and business cycle fluctuations are the key drivers behind these differentials.
While a small number of articles try to explain the observed source of inflation differential between a particular member country and the EMU, see Rabanal (2009) , or try to determine whether inflation rates in the EMU are converging or not, see Busetti et al. (2007) , most papers in the literature tend to follow Honohan and Lane (2003) , for instance Licheron (2007) and Andersson et al. (2009) . However, this strand of the literature begins by specifying an econometric model which investigates the deviation of key macroeconomic variables of each member country from the union average, a time dummy is then introduced to capture common movements in inflation and the explanatory variables across all euro area countries in any given year. This would be an ideal strategy to model inflation differentials if the effect of the unobserved factors on inflation differentials, which the time dummy is meant to capture, was the same for all members. However, there is no reason why this should be the case even in a monetary union where prices are converging given that countries respond differently to shocks, as illustrated during the most recent financial crisis (see the detailed discussion in Section III.B).
Another strand of the literature relevant to our paper examines the long-run determinants of inflation in the GCC region as well as its short-run dynamics. Hasan and Alogeel (2008) estimate an error correction model for Kuwait and Saudi Arabia using annual data from 1980 to 2007. They show that trading partners' inflation as well as the exchange rate pass-through effect and oil prices are the main driving force for inflation in these countries. Overall these results are also supported by Kandil and Morsy (2009) , who estimate an error correction model for each of the six GCC countries. In contrast to the above studies, Basher and Elsamadisy (2010) use a panel approach (the mean group estimator) to investigate the long-run determinants of inflation in the GCC countries and find that the nominal effective exchange rate, foreign prices, and the money supply are significant determinants of inflation in the long run.
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To our knowledge there are no papers studying the convergence properties of the GCC inflation rates or attempting to model and explain the inflation differentials in the region. In addition, while there are a few panel studies covering the inflation process in the six Gulf countries, most of them do not address the endogeneity issues inherent to their models. These are some of the shortcomings addressed in this paper.
III. ECONOMETRIC MODEL AND METHODOLOGY
This section studies the convergence properties of the pairwise inflation rates in the GCC countries. It then describes the econometric model employed in this paper and outlines the main differences between our model and that of Honohan and Lane (2003) , which is the specification generally considered in the literature. Finally, we briefly review the Generalized Method of Moments (GMM) methodology used for estimations.
A. Convergence of Inflation Rates
Let it p denote the logarithm of the consumer price index (CPI) at time t in country i , where T t 1,..., = and N i 1,..., = . The deviation of the price level between country i and j can then be written as:
implying that the inflation differential between country i and j is given by:
Before proceeding to evaluate the factors that determine short-run deviations of inflation between countries i and j , we must first establish that pairwise inflation rates in the GCC region are in fact converging, i.e. stationary, otherwise any inference on the estimations of ijt x  on its short-run determinants would be invalid. Unit root tests are used to determine whether pairwise inflation rates are in the process of converging. A model testing whether the inflation rates are converging will be asymptotically stationary, satisfying the condition that:
where ijt X  denotes the current and past observations. Convergence is said to be absolute if
, otherwise it is conditional or relative, see Durlauf and Quah (1999) . A very simple convergence model is the AR (1) process:
where ijt  is a martingale difference innovation and 0 ij x  is a fixed initial condition. Writing equation (4) in error correction form: 
on which an Augmented Dickey-Fuller (ADF) test is based. While in many cases we would consider investigating both absolute and conditional convergence, it is implausible that there should exist permanent inflation differentials across the GCC countries. We test for absolute convergence by verifying whether pairwise inflation differentials, ijt x  , in the GCC are converging without there being a permanent and persistent influence on the inflation differentials. Absolute convergence is also ultimately the aim in a monetary union, and forms the basis for a convergence criterion on inflation rates before a country can join a monetary union.
To investigate the convergence properties of inflation rates in the GCC, we obtain monthly CPI data from the International Monetary Fund (2010b), between January 1991 and June 2010. The pairwise combinations are ordered by countries according to their GDP weights in the GCC area and are listed in Table 1 . Table 2 provides a definition of the variables used in this paper as well as their sources. After constructing pairwise inflation differentials, unit root tests were performed by estimating equation (6) . The results of the ADF tests reported in Table 3 show that for all of the 15 pairwise combinations we can reject the null of a unit root when investigating absolute convergence, 0 = . Given that for these two combinations we cannot reject the null of non-stationarity we also perform a stationarity test as proposed in Kwiatkowski et al. (1992) , denoted as KPSS and reported in Table 3 , which shows that for these two particular combinations the more strict null of stationarity cannot be rejected. Therefore, the empirical evidence points to absolute convergence in the GCC pairwise inflation differentials over the period 1991 to 2010.
GCC Countries
Bahrain ( Inflation rate Annual percentage change in the CPI.
GDP
Gross Domestic Product (GDP) at current prices.
Non-oil GDP GDP excluding oil at current prices.
Non-oil real GDP GDP excluding oil at constant prices.
Rent weight
The weight of rent and utilities in the CPI.
Authors' construction using data from Country Authorities and IMF Article IVs.
NEER Nominal effective exchange rate, index (2000=100).
Authors' calculation using data from IMF INS.
Non-oil fiscal balance
Ratio of non-oil central government fiscal balance to non-oil GDP at current prices.
Government expenditure
Ratio of central government expenditure to GDP at current prices.
Credit Nominal credit to the private sector.
Authors' calculation using data from International Monetary Fund (2010d) International Financial Statistics (IFS).
Oil production value
The quantity of oil produced multiplied by the average price oil. 
B. Econometric Model
A fairly general specification for inflation in country i can be written as:
for N i 1,2,..., = and T t 1,2,..., = where  1 it p is the long-run equilibrium price level in country i , i  is the country-specific effect, and it z includes those macroeconomic variables that exert short-term influence on the inflation process in country i . We assume that the error term, it u , has the following multi-factor error structure:
where t f is a vector of unobserved common shocks, which can be stationary or nonstationary, see Kapetanios et al. (2011) . The impacts of these common components on each country are governed by the idiosyncratic loadings in i θ . The individual-specific errors, it  , are distributed independently across i and ;
t they are not correlated with the unobserved common factors or the regressors; and they have zero mean, variance greater than zero, and finite fourth moments.
Absolute convergence then requires that:
and under the assumption that
it is also required that:
See Pesaran (2007) for an extensive explanation of these conditions when applied to cross-country output convergence. Thus, given convergence in inflation rates in the long-run, any short-run deviations of inflation across the countries are explained by deviations of the variables in it z from jt z .
Using equation (7) together with the conditions in (9) and (10), we can write an equation for inflation differentials between countries i and j :
Given that the GCC countries are in the process of establishing a monetary union, already have a set of convergence criteria in place, have a common peg to the dollar, and have taken several steps as mentioned in Section I to move to this goal, we can assume that the GCC countries share a common long-run price level,
, but we allow for short-run deviations in their price levels:
Our model for inflation differentials then requires that ijt x  is stationary, which we have shown to be the case, otherwise estimations of equation (12) are not valid. In fact, given that we have absolute convergence in inflation differentials in the GCC region, thus implying that the price levels are converging to the same level across the countries (see Table 3 ), the assumption of
The main difference between our model and most others used in the literature is that we look at the pairwise inflation differentials, using a similar approach as in Pesaran (2007) and Pesaran et al. (2009) , as opposed to the deviation of each country from a monetary union benchmark. For instance, Honohan and Lane (2003) investigate a similar specification to ours for the initial twelve countries that joined the euro area, but assuming
p is the long-run union price level) they define inflation differentials as the deviation of country i from the Union:
where a superscript u defines the Union variables which is just the simple average of all the countries considered. They argue that the Union variables can be combined into a time dummy, , t  and so equation (13) can be rewitten as:
Although they estimate equation (14), it is unclear why the estimated coefficients of  and β in equations (13) and (14) are identical and measure the same effects of differentials in macro variables on inflation differentials unless some strict assumptions are satisfied. Specifically it requires that the effect of unobservables which are captured in t  is identical for each of the countries, in other words t it   = . This is quite a strong assumption which may not hold in reality given that countries in any monetary union are likely to be diverse. This is true even for the euro area, just comparing the German experience with that of the Greek or the Irish will underline the importance of a model in which it  should be allowed to be different in the cross-section. Note that the strong assumption of homogeneity can of course not be tested due to the fact that it  is unobserved.
Another general problem with estimating differentials as deviations from a union mean is that there is no particular reason why an equal weight of N 1/ on the macro variables of the countries in our sample would apply, as it is completely plausible that some countries should be given a larger weight in the union. Thus an equation such as (14) seems more likely to be estimating individual country inflation equations, like that of equation (7) but allowing for time effects, as opposed to inflation differentials. 3 Our pairwise approach on the other hand, equation (11), explicitly estimates  and β as measuring the effects of differences in country i and j 's macro variables on explaining the different dynamics in the inflation rates for those countries. In addition, our approach does not depend on assigning an arbitrary weight on each country to generate Monetary Union macro variables, which is needed to estimate equation (13). Finally, estimation of equation (14) requires that it p  is stationary which in some cases might not be valid, see for instance Garratt et al. (2006) (1) I for the UK. Our approach on the other hand requires that the inflation differentials between the countries are stationary, which is shown to be valid in Table 3 .
C. GMM Methodology
We begin with a basic specification that can nest much of the existing work on inflation differentials:
where all the variables are as defined in Section III.B. Traditional panel data estimators such as fixed and random effects are not consistent in the present context due to the inclusion of lagged dependent variables in our regressions, e.g. the initial level of price differentials. Moreover, these estimators are rendered inconsistent should the errors show either heteroscedasticity or serial correlation.
To correct for the bias created by lagged endogenous variables and the simultaneity of short-run inflation determinants, we use the GMM estimators developed for dynamic panel data models. Following Anderson and Hsiao (1982) , and Arellano and Bond (1991) , we take first-differences of equation (15), thus yielding:
The first-differences of equation (15) give the transformed error a moving-average structure that is correlated with the differenced lagged dependent variable. Assuming that the error term, 
However, in inflation regressions where the explanatory variables are persistent over time, lagged levels are often weak instruments for difference equations. 5 To reduce the potential biases and imprecision associated with the GMM difference estimator, we employ a system estimator that in addition to the system of first differenced equations (16) also includes the original equation (15) in levels, but with the lagged differences of the endogenous variables as instruments (see Arellano and Bover (1995) and Blundell and Bond (1998) ). Therefore, the additional moment conditions for the regression in levels are:
The moment conditions effectively give us 1  T equations in first differences followed by T equations in levels. The solutions to these equations are then weighted by the inverse of a consistent estimate of the moment condition covariance matrix in a two-step method. To test the validity of the instruments and therefore the consistency of the GMM estimator, we consider two specification tests suggested by Arellano and Bond (1991) , Arellano and Bover (1995) , and Blundell and Bond (1998) . The first is a Hansen test of over-identifying restrictions, which tests the overall validity of the instruments and the second test examines the hypothesis that the error term,   jt it    , is not serially correlated. 6 Finally, we compute robust two-step standard errors following the methodology suggested by Windmeijer (2005) to correct for small sample biases.
IV. MACROECONOMIC TRENDS
GCC countries in recent decades implemented a number of policies and initiatives to foster economic and financial integration with a view to establishing a monetary union based on the euro area model. As discussed in Section III.B we are interested in explaining pairwise inflation differentials and so compute inflation differentials for the 15 GCC country pairs. We use annual data between 1991 and 2009 from various IMF databases. Monthly data starting in January 1995 on the CPI index, the nominal effective exchange rate (NEER) index, the level of credit to the private sector, the weight of rent in the CPI basket, and oil revenues are used to estimate a monthly model. Given that oil revenues drive fiscal spending and hence economic activity, see Figure 4 , in the absence of monthly fiscal expenditure and output data, we construct a variable representing oil revenues to proxy for the role of fiscal policy. Before estimating equation (12) 
A. Determinants of Inflation Differentials
As discussed widely in the literature, see for instance Honohan and Lane (2003) and Hasan and Alogeel (2008) , there are a number of important domestic and external channels that help determine inflationary pressures in the short run and as such are potential determinants of inflation differentials. Figure 1 plots four of the main determinants of inflation: output, credit, non-oil fiscal balance, and NEER growth rates. The sign of the estimated coefficients on output and credit is expected to be positive given their impact on domestic demand. On the other hand, the sign of the non-oil fiscal balance and the NEER coefficients is expected to be negative. As the nominal exchange rate cannot adjust to the movements in the U.S. dollar, we expect that most of the adjustments occur through domestic prices and inflation rates and are captured through the nominal effective exchange rate channel (Table 7) . A contractionary fiscal stance through its effect on domestic demand would have a dampening effect on inflation as would an appreciation in the NEER. However, we also explore the effect of government expenditure on inflation differentials which is expected to be opposite to that of the non-oil fiscal balance due to its impact on domestic demand and crowding in of credit to the private sector. There are major differences in the growth of non-oil real output and non-oil fiscal balances as well as credit growth among the GCC countries, with Qatar and the U.A.E. being generally the ones with the highest growth rates. The difference in the evolution of growth rates of these variables appears to follow a similar trend to that of the inflation rate, in which higher growth rates were experienced before the mid-1990's and after 2003. In order to account for the role of structural factors, the share of rent in the CPI basket is included as an explanatory variable. This variable represents the associated inflationary pressures due to supply bottlenecks in the housing market, which have been particularly acute during the recent oil boom. These supply constraints are mainly due to inadequate investments in the past which led to shortages in commercial office space and residential housing. Additional demand pressures arose from opening up the real estate markets to foreign investors in Qatar and the U.A.E. and the inflows of expatriate labor to all GCC countries. A snap-shot of the latest weights used in each country's CPI basket is reported in Table 8 , illustrating the wide differences in the weight assigned to housing.
Thus, given the above discussion, the macroeconomic variables that exert short-term influence on the inflation process in country i , it z in equation (12) above, predicts that non-oil output growth, rent, and credit growth will widen the inflation gap between the countries, while an increase in the growth rates of NEER and non-oil fiscal balances will lead to closing the inflation gap.
V. EMPIRICAL RESULTS
This section presents the results from estimating equation (12) by applying the GMM methodology described in Section III.C to both monthly and annual data.
A. Analysis Using Monthly Data
We use the proposed system GMM estimator described above to estimate inflation differentials using monthly data:
where m it z denotes the variables used in the monthly estimations and is defined as:
where it oil is oil revenues and the rest of the variables are as defined before. The variables in m it z are annualized growth rates. As we have already performed unit root tests on ijt x  and confirmed that inflation differentials are in the process of converging, see Section III.A and Table 3 , we proceed by estimating equation (17).
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Regression   Table 9 reports the estimation results using monthly data between January 1995 and June 2010. Oil revenues are a highly significant determinant of inflation differentials, with a ten percentage point increase in oil revenue differentials leading to about a five percent increase in the inflation gap between countries. This effect is indeed expected to explain a large proportion of inflation differentials in the region given the diverse endowments of oil across the six countries. Moreover, this result illustrates the importance of managing the spending of oil revenues over the business cycle to avoid overheating the economy.
in
The coefficient on the rent weight, used as a proxy for the supply constraints in the housing market, is also significant and positive. It thus leads to a widening of the inflation differentials in the region. Furthermore, credit growth differentials result in larger inflation differentials, with a ten percent increase in credit growth explaining about a one percentage rise in the inflation gap between countries. The effect of credit for the full sample is notably smaller relative to the period since the onset of the oil boom.
Given that inflation differentials seem to have widened since 2003, we re-estimate our model using monthly data from 2003M1 to 2010M6. Regression   1.4 reports the estimation results for this subsample, from which it is clear that the coefficients of most of our variables in Notes: The estimation method is two-step system GMM with Windmeijer (2005) small sample robust correction. Standard errors are presented below the corresponding coefficients in brackets. Symbols ***, **, and * denote significance at 1%, 5%, and at 10% respectively. The dependent variable is the inflation rate differential between country i and country j; the 15 pairwise combinations are listed in Table 1 . All right hand side variables are defined as deviations of country i from country j. Table 9 . GCC Inflation Differentials, 1995M1-2010M6
equation (17) are significant and more importantly much larger compared to those in the full sample in regression   1.2 . In particular, the coefficients of the rent weight and credit growth are now twice as large as before. These results are in line with the expectations that since 2003 supply constraints in the housing market have been a major factor putting pressure on inflation. Thus, investment in the expansion of the supply of both commercial and residential housing is critical to reduce inflation differentials. Moreover, a 10 percent increase in credit growth leads to a 1.5 percent increase in inflation differentials even after controlling for the effects of fiscal policy on growth. Thus, the rapid credit growth in the region, especially at a much faster pace in Qatar and the U.A.E., was an important factor contributing to a widening in inflation differentials post-2003.
Furthermore, the coefficient of oil revenues is significant and in line with the estimations using the full sample. The upsurge in oil prices from 2003 onwards increased oil revenues which allowed the GCC countries to spend more on infrastructure and social services, which contributed to the overheating of these economies, but to different degrees depending on their utilization of oil wealth.
In addition, there is evidence of convergence across the countries with the coefficient on the lagged price level being significant for both samples, see regressions   1.1 to   1.4 . The speed of convergence also increased over the sample suggesting that even though differentials increased since the onset of the oil boom ( Figure 3 and Tables 4-6), they reverted much faster. The coefficient of the nominal effective exchange rate was of expected sign but insignificant. Finally, in both regressions, the Hansen and second order serial correlation test statistics, which examine the validity of the instruments used, are well above the conventional significance levels.
contrast to the monthly estimation in regressions     1.4 1.1  the coefficient on NEER growth has a negative and significant effect on inflation differentials as expected. In addition, non-oil real output growth leads to a significant widening of the inflation differentials.
By including credit growth in our analysis, regression   2.2 , it is noteworthy that while the effects of non-oil output and NEER growth on inflation differentials remain the same, credit growth has a significant positive effect on widening inflation differentials. A 10 percent increase in the credit growth differential will on average increase inflation differentials by 1 percent. Furthermore, adding non-oil fiscal balances to regression   2.1 , we see that as predicted by theory an improvement in fiscal balances has a significant negative effect on inflation differentials, with the magnitude of the effects of NEER and non-oil output being the same as in regression   Notes: The estimation method is two-step system GMM with Windmeijer (2005) small sample robust correction. Standard errors are presented below the corresponding coefficients in brackets. Symbols ***, **, and * denote significance at 1%, 5%, and at 10% respectively. The dependent variable is the inflation rate differential between country i and country j; the 15 pairwise combinations are listed in Table 1 . All right hand side variables are defined as deviations of country i from country j. To make sure that our results are not driven by the particular fiscal variable used, we replace fiscal balances with government expenditure growth and re-estimate regression   2.3 . The effects of all the variables are in line with that of earlier estimations with government expenditure growth having a significant positive effect on inflation differentials, see regression   2.4 . Looking at the influence of rent weight differentials as a proxy for supply constraints in the housing market on inflation differentials, we see that a 1 percent increase in this increases the inflation gap in the region by between 0.2 and 0.3 percent, depending on which of the four regressions we consider.
The results for the core regression   2.1 remain robust to including the growth rates of credit and both fiscal variables separately, with all of the coefficients being significant and having the right sign as predicted by economic theory. We proceed by estimating our preferred model given by equation (19) in which:
The results suggest that a 10 percent increase in NEER growth will lead to almost an 8 percent decrease in inflation differentials while a 10 percent increase in non-oil output growth differentials will increase inflation differentials by about 3 percent, see regression   2.5 . These effects are in fact quite large, in particular given that non-oil real GDP growth differentials of 5 percent as well as NEER growth of 1 percent are often observed in our sample between 1991 and 2009, see Figure 2 .
Moreover, as expected a higher rent weight differential widens the inflation gap between countries; a 10 percent difference in rent weights leads to a 2.4 percentage difference in inflation rates. Furthermore, a 10 percent credit growth differential corresponds to widening the inflation gap by about 1 percent. Finally, a tightening in non-oil fiscal balances by 10 percent results in the reduction of the inflation gap by 0.3 percent.
The above results are robust to including government expenditure growth instead of fiscal balances in regression   2.5 , with the effects of most variables being the same as before, except for NEER growth which now has a slightly smaller impact on inflation differentials, see regression   2.6 . In all six regressions in Table 10 the lagged price level is significant and negative, thus confirming that the GCC inflation rates are in the process of converging. Moreover, the Hansen and second-order serial correlation test statistics in all regressions are well above the conventional significance levels, confirming the validity of the instruments and the lack of second-order serial correlation in the error terms.
Results for the subsample (2003-09)
Given the widening of inflation differentials (see Figure 2) Table 11 generally reflect those in Table 10 . As illustrated before, the coefficients are all significant and have the right signs as predicted by theory, but the magnitude of the effects of the individual variables on the inflation differentials is now much larger, in line with the monthly estimations in Table 9 .
To check the robustness of the above results we use data on government expenditure as opposed to fiscal balances in our regressions. While the impact of the other variables remains more or less the same, the effect of government expenditure growth is now significantly larger, with a magnitude of around ten-fold that observed in the full sample, see regression   In estimating equation (19) , an increase in non-oil output growth or rent weight by 10 percent has a similar effect, with both increasing inflation differentials by about 4 percent. On the other hand, a 1 percentage increase in NEER seems to reduce inflation differentials by almost 1 percent. Thus, the more recent divergence in NEER growth rates in the region (see Figure 2) seems to explain quite a large fraction of the inflation gap between the countries since 2003.
Furthermore, we see from regression   3.5 that every 10 percent increase in credit growth corresponds to a 2 percent increase in inflation differentials. Given that credit growth differentials have on average been above 10 percent (see Figure 2) , it seems that more recently the credit channel is an important one in explaining the widening of the inflation gap.
Interestingly, replacing fiscal balances with government expenditure in regression   3.5 , we obtain very similar coefficients for the rest of the variables, but the effect of government expenditure growth on inflation differentials is now much larger. A 10 percent increase in the government expenditure growth differential will result in widening the inflation gap by 3 percent. This result reaffirms that inflation differentials are influenced by the oil cycle, mainly through the fiscal channel.
which examine the validity of the instruments used, are well above the conventional significance levels.
To make sure that these results are not driven by the fact that we split the sample in 2003, we also estimate regressions   3.1 to   3.6 using data from 2002 and obtain similar results to those in Table 11 . These results are not reported but are available upon request.
Thus, overall the results using annual data seem to support those obtained using monthly data. Firstly, we see that the price level and the inflation rates in the region are converging. Secondly, the effect of credit growth and rent, as well as NEER and output growth, on the inflation gap between countries seems to have become stronger since 2003. This is as expected given the larger role of credit and output growth on the domestic economies following the oil price boom. Notes: The estimation method is two-step system GMM with Windmeijer (2005) small sample robust correction. Standard errors are presented below the corresponding coefficients in brackets. Symbols ***, **, and * denote significance at 1%, 5%, and at 10% respectively. The dependent variable is the inflation rate differential between country i and country j; the 15 pairwise combinations are listed in Table 1 . All right hand side variables are defined as deviations of country i from country j. 
VI. CONCLUDING REMARKS
Our results illustrate that although differences in inflation rates across the GCC have widened over the last two decades, especially since the onset of the recent oil boom, they were in fact converging after controlling for macroeconomic and structural factors. Furthermore, convergence was faster during the oil boom (2003-09) as compared to the whole period investigated (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) . Domestic and external factors that contributed to rising domestic demand were found to be significant determinants of inflation differentials. In particular, inflation differentials are mainly driven by the oil cycle through the credit and fiscal channels. This underscores the need for countercyclical macroprudential policies during booms to contain excessive growth in credit. While a single central bank will coordinate monetary policies under the proposed monetary union, fiscal policy will also need to be coordinated.
Given that inflation differentials are strongly influenced by fiscal policy, policies to reduce the procyclicality of fiscal policy would also ensure convergence of inflation rates. A strong medium-term expenditure framework could anchor expectations by helping to limit procyclical responses to shocks that would amplify the impact of externally-driven volatility on the real economy. However, strengthening public financial management is an essential precondition to implement a credible fiscal framework, as the European debt crisis has highlighted the importance of robust fiscal data for monitoring compliance with the framework. Structural factors, proxied by the weight of rents in the CPI basket, are equally important. As these countries increase their diversification efforts, consideration will need to be given to the adequacy of housing to accommodate a growing domestic population and imported labor, given the weight of rents in the CPI basket.
